In 1924 Brown, Duncan and Henry (1924-5) studied the behavior of various bacteria in 1 per cent peptone broth containing 1 per cent of salts of organic acids, and used a saturated solution of lead acetate to detect decomposition of the salts. Peptone was employed as a source of nitrogen and energy and the salts of organic acids as source of carbon. By the behavior of bacteria investigated they were able to apply the results to the differentiation of bacteria.
1 per cent of salts of organic acids, and used a saturated solution of lead acetate to detect decomposition of the salts. Peptone was employed as a source of nitrogen and energy and the salts of organic acids as source of carbon. By the behavior of bacteria investigated they were able to apply the results to the differentiation of bacteria. Jordan and Harmon (1928) repeated the experiments of Brown and his co-workers, using the same technique. In general their results have confirmed the observations of the English investigators, except in the case of the salts of tartaric acids.
The object of this study was to find what results might be obtained in synthetic media of known chemical constitution, and to investigate the qualitative nutrient requirements when salts of organic acids are utilized as sources of energy and carbon.
In an extensive study of the ability of the various organisms of the Genus Salmonella to decompose various salts of organic acids, it was found that of the salts tested in synthetic media, very few were found to be readily acted upon by these organisms. These salts were used individually in a concentration of 0.5 per cent in various basic media containing brom thymol blue as indicator. Media, purely of synthetic nature such as that formulated by Koser (1923) in his study of the ability of colon-aerogenes organisms to utilize citric acid as a source of carbon, and as formulated by Simmons (1926) The inoculated tubes and plates were incubated at 370C. in a well ventilated incubator. Daily observations of growth and changes in reaction were made up to the end of ninety-six hours, which, in the writer's opinion, was considered sufficient.
The synthetic sources of available nitrogen for energy and metabolism were primary and dibasic ammonium phosphates, ammonium chloride, and ammonium sulphate (0.3 per cent). In each experiment all the aforementioned salts of ammonium were used individually in the media.
Discussions on the use of liquid and solid media. Simmons has observed that at times some confusion may be due to the turbidity produced by bacteria inoculated in synthetic liquid media even when they had not increased in numbers. His observation led to the belief that a solid medium containing an indicator might obviate this disadvantage, since bacterial growth on such a solid medium is always clearly indicated by colony formation, and usually by a striking change in the color of the indicator.
On the other hand, Thompson (1927) felt that the liquid medium is preferable since slight amounts of peptone carried over with the inoculum from the broth or the slants would be less likely to give false results when diluted in a considerable volume of liquid than when smeared on the surface of a solid medium.
To overcome objections in regard to the use of either medium, we have followed both procedures to check the results obtained both from the liquid and the solid media.
The following organisms of the Genus Salmonella studied were: Salmonella paratyphi, Salmonella Morganii, Salmonella abortivo-equina, Salmonella pullorum and Salmonella sanguinarum repeatedly failed to grow in any of the salt media, even upon prolonged incubation.
According to Bergey, Salmonella Hirschfeldii is considered morphologically and culturally similar to Salmonella enteritidis but differs in its serologic reactions. In synthetic media, it may readily be distinguished from Salmonella enteritidis and also from Salmonella Schottmuelleri, Salmonella aertrycke, Salmonella anatis and Salmonella suipestifer (European) by its inability to decompose salts of succinic and fumaric acids. It regularly decomposes salts of lactic and citric acids with the production of alkaline compounds. There are no differences between the strains of Salmonella Hirschfeldii and those of Salmonella suipestifer (American).
The American strains of Salmonella suipestifer differ from the European strains by their failure to decompose succinic and fumaric acids. They are both, however, able to decompose lactic and citric acids, and both fail to decompose, to any extent, mucic acid.
Salmonella Schottmuelleri, Salmonella aertrycke and, Salmonella anatis exhibited considerable regularity in attacking all of the five salts mentioned. Salmonella enteritidis is irregular in its attack upon mucic acid. These relations toward mucic acid may be due to the ability or inability of certain strains to attack the compound rather than to the specific adaptability of the species to attack it. It is interesting to note that all of the strains of Salmonella Schottmuelleri, Salmonella aertrycke, Salmonella anatis and some strains of Salmonella enteritidi8 decompose mucic acid, in synthetic liquid media, with the production of acidity, in the first hours of incubation, and, after incubation at 370C. for forty-eight hours, the pH of the medium reverts to neutrality. With further incubation, the medium is turned deep Prussian blue. On solid medium, these types of organisms decompose mucic acid with the production of alkalinity-unlike the reaction observed in the liquid media.
Brown and his co-workers claim that succinic acid is apparently not readily decomposed by any member of the Salmonella group or allied types. Yet, they observed that when the cultures in fumaric acid were incubated for four days, a second phase of fermentation occurred with the apparent decomposition of fumaric acid into succinic acid, carbonates and other volatile acids. We have found that all of the strains of Salmonella Schottmuelleri, Salmonella aertrycke, Salmonella enteritidis, Salmonella anatis and Salmonella suipestifer (European) that decompose fumaric acid also attack succinic acid.
The action of each type of organisms on the five salts of organic acids is tabulated, along with the observations made by Brown and his co-workers on the distribution of fermentative activity in citric, fumaric and mucic acids with peptone as indicated in table 1.
It will be noted that the results obtained from the synthetic media, using either primary or secondary ammonium phosphate, ammonium chloride, or ammonium sulphate as source of nitrogen, are in perfect agreement with those obtained from peptone broth by Brown and 
